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SURGICAL OUTCOMES AFTER PNEUMATIC RETINOPEXY, SCLERAL 
BUCKLE PLACEMENT, AND/OR PARS PLANA VITRECTOMY IN CASES OF 
PRIMARY RHEGMATOGENOUS RETINAL DETACHMENT 
 
AHMED HASSAD 
 
ABSTRACT 
 
Purpose: To investigate the outcomes and success rate of surgical intervention for 
patients diagnosed with primary rhegmatogenous retinal detachment. We investigate the 
most common and current procedures: pneumatic retinopexy (PR), pars plana 
vitrectomy(PPV), scleral buckle(SB), and combined vitrectomy and scleral 
buckle(SB+PPV).  
 
Methods: This nonrandomized, retrospective case series was conducted using data from 
a single retina surgeon at Beth Israel Deaconess Medical Center. Patient data was 
collected from September 1999 - October 2017. The main inclusion criteria were 
diagnosis with a primary (meaning it is a first RD experienced by the eye) RRD and 
subsequent treatment with scleral buckle, vitrectomy, pneumatic retinopexy, or a 
combination of scleral buckle and vitrectomy (SBV). Patients who have experienced a 
prior RD, trational RD, or RD due to trauma were excluded from this study. Preoperative 
and postoperative VA was compared using a logarithm of the minimum angle of 
resolution (logMAR) score. sixty patients underwent PR treatment (n=60), sixty patients 
were treated with a combination of SB+PPV (n=60), fifty-two were treated with PPV 
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(n=52) alone, and fifty-four had SB (n=54) treatment. A successful outcome was a 
complete reattachment of the retina in subsequent follow-up appointments based on 
comprehensive fundus exams and ocular coherence tomography (OCT) scan. 
 
Results: Our study showed significant success rates across all four potential surgeries. 
PR having a success rate of 48/60 (72%), SB+PPV with 53/60 (88%), PPV at 41/52 
(77%), and SB showing 41/54 (79%). Starting visual acuity for PR was .67, Combined 
SB+PPV patients started with 1.4, PPV patients had a 1.84 logMAR score, and SB 
patients had a starting visual of 1.82. Patients undergoing PR treatment had a lower 
occurrence of mac-off RRD at 55%. While patients who underwent combined SB+PPV, 
vitrectomy alone, and SB had higher rates of mac-off RRD at 67%, 60%, and 58% 
respectively.  
 
Conclusions: Our study demonstrated good outcomes for all surgical procedures used. 
While the type of surgery performed will depend on a case-by-case determination. The 
results of our study showed improvement in visual acuity in patients after treatment for 
primary rhegmatogenous retinal detachment (RRD). Overall, the results of our study 
demonstrate very good outcomes for patients treated with PR, vitrectomy, SB, and 
combine SB+PPV.   
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INTRODUCTION 
 
 Eye sight is one of the most important senses for humans, allowing for perception 
and interaction with the world. Protecting and maintaining visual acuity is paramount for 
preserving quality of life. The eye is comprised of both an anterior segment and a 
posterior segment. Positioned anterior to the vitreous humor is the cornea, iris, ciliary 
body, and the lens. The cornea is a layer of transparent tissue specialized to allow light to 
enter the eye.  
 
Figure 1: Anatomy of the Eye. This diagram provides a basic anatomy of the eye. The 
sagittal plane allows easy viewing of both the anterior and posterior chamber 
components. Figure is taken from (Kolb 2005). 
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Just behind the cornea is the sits the iris, the colored portion of the eye. It contains 
antagonistic muscles that reflexively contract and dilate the pupil. The ciliary body 
functions to adjust the lens’ refraction and provide nourishment to the anterior part of the 
eye. The vitreous chamber, positioned between the lens and the retina is filled with a 
clear jelly-like substance known as the vitreous humor.  
 
The Retina 
 The retina sits posterior to the vitreous and anterior to the choroid. It is the 
structure ultimately responsible for converting the focused light into signals for 
interpretation in the occipital lobe. 
 
 
Figure 2: Microanatomy of Retina. The bottom of the figure is the location of the retina 
that is closest to the vitreous cavity, making it the most anterior portion of the retina. The 
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rods and cones make up the posterior photoreceptor layer. Figure taken from (Kolb et al., 
2005). 
 
The retina is comprised of multiple layers and six types of neurons that make up 
the layers, as seen in Figure 2. Light will travel from the internal limiting membrane 
(ILM) through all of the intermediate layers onto the photoreceptor layer where the two 
types of cells (rods and cones) convert light into electrochemical signals. Behind the 
retina, the choroid is responsible for bringing nourishment to the retina via the retinal 
pigmented epithelium cells (RPE).  The macula is located centrally on the retina and is 
responsible for our central vision. The center of the macula, where there are highest the 
concentration of photoreceptors, is known as the fovea.  
 
Retinal Detachment 
Retinal detachment (RD) occurs due to physiological and anatomic changes 
within the eye force the separation of the retina from the underlying RPE (Gariano 2004). 
Fluid builds up in between the two layers cutting the retina off from 
the RPE, which is the retina’s source of nourishment, resulting in ischemia and 
degradation of photoreceptors   
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Figure 3: Untreated Rhegmatogenous RD (RRD): This fundus photograph shows an 
untreated RRD with fluid build-up.  The arrows point to the front edge of the detachment, 
where it can continue to detach if left alone. Figure taken from (Lane et al., 2003). 
 
 
Figure 4: Pathophysiology of a RRD: In A we see a normal eye where the vitreous fills 
the entire cavity. B shows the forces of traction from the vitreous on the retina creating a 
posterior vitreous detachment. C is where the retina breaks which allows for a a RRD, 
shown in D. 
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RD is a medical emergency that if left untreated can progress to a complete 
detachment of the retina and complete loss of vision. There are three types of RD: 
exudative retinal detachment (ERD), tractional retinal detachment (TRD), and 
rhegmatogenous retinal detachment (RRD) (Kang 2008).   
ERD is caused by a leakage of fluid into the sub-retinal space due to inflammation 
or severe acute hypertension. The second type of RD, TRD, results from mechanical 
forces originating in the vitreous due to scarring from injury, surgery, or diseases such as 
proliferative diabetic retinopathy (PDR). The third and most common type of RD is 
RRD. With RRD, traction from the vitreous commonly cause posterior vitreous 
detachments (PVD). In some cases, a PVD can cause tears or holes in the retina which 
allow fluid to enter the space behind the retina and separate from the RPE. Usually, RRD 
results from an aging vitreous causing increased traction, myopia, and even trauma. 
Common Symptoms of PVD are flashes of light or photopsia and floaters. 
Patients report events of a sudden increase in flashes of light, in addition to a precipitous 
and numerous amounts of floaters (Kang 2008). Patients who have undergone cataract 
surgery, have a family history of RD, have myopia, experienced ocular or head trauma, 
are elderly, and have had previous RD surgery are at most risk for RD. For patients with 
severe myopia, the eye adopts an elongated shape which creates increased traction, 
leading to an increased risk of PVD, and subsequently RD. The retina is also thinner in 
myopic patients putting them at risk for RD at a much younger age (Gariano 2004).  
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Following cataract surgery, we see the opposite effects of myopia. Removal of the lens 
can sometimes allow fluid to enter the anterior chamber, which can cause accelerated 
shrinkage of the vitreous, resulting in increased risk for RD.  
 
 
 
Figure 5: Optical Coherence Tomography of Myopic Patient : This is an OCT scan a 
patient with severe myopia. The top is the OCT taken pre-operatively of a patient with 
myopic macular retinoschesis. The bottom photo is the same patient’s OCT 
postoperatively treated with vitrectomy. Figure taken from (Chang et al., 2014). 
 
 
Patients who report the symptoms of an RD can undergo several diagnostic tests 
and methods to verify the diagnosis. Ophthalmologists can diagnose RD via clinical 
examination with a binocular indirect ophthalmoscopy. RD can be recognized by a 
marked change in the normal red fundus and noticeable elevation of the retina (Jalali 
2003). Two non-invasive scans can be done to verify a suspected RD. They include an 
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ocular coherence tomography (OCT) and a B-scan ultrasonography. An OCT scan is an 
imaging technique that differentiates the different of the retinal layers by emitting a beam 
of low-coherence light through the retina and analyzing the reflected  
waves. 
 
Figure 6: Optical Coherence Tomography of an RD: This is an OCT scan of the right 
eye showing an RRD with cystoid macular edema (CME). The left side of the figure 
shows that the macula and fovea are detached. Figure taken from (Cho et al., 2012).  
 
The instrument can construct 2-dimesional images which can provide data into 
the thickness of the retina, fluid build-up, or RD (Huang et al 1991). B-scans are a useful 
alternative to diagnosing RD when the view directly into the back of the eye is not clear 
(for example, from a vitreous hemorrhage (VH) or a cataract). A probe is placed on the 
outside of a closed eyelid and emits ultrasonic waves. The resulting image is a 2-
dimensional sagittal cross section of the eye that can determine of the retina is attached or 
detached.  
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 Treatment for RD ultimately depends on is size, but all RD will require some 
form of invasive intervention. Almost all RD are considered a medical emergency and the 
sooner the patient can get treatment the better chances are that visual acuity returns to 
pre-detachment level. 
 
Figure 7: B-scan of Detached Retina: On the top, there is a partially detached retina 
(white arrow) with an unremarkable vitreous cavity. The bottom scan reveals a tractional 
RD due to fibrosis. (C= Cornea, L=Lens, S=Sclera) Figure taken from (Gariano 2004).  
 
Macula status is also a factor that determines severity of an RD. If the macula is 
detached, then the outlook for recovery of central vision is worse than if the macula were 
attached. However, if the macula is still attached then treatment should occur as soon as 
possible, before the macula detaches in order to preserve central vision and prevent any 
permanent loss of vision (Jalali 2003). Smaller holes or tears that occur prior to the 
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development of RRD, or with a smaller and limited RD can be treated with laser 
treatment known as photocoagulation or cryotherapy. Both of these techniques are meant 
for tears with or without a small RD and will ideally prevent any progression to larger 
RRD. Larger RRDs will require much more invasive surgery such as pneumatic 
retinopexy (PR), pars plana vitrectomy (PPV), scleral buckle(SB), or a combination of 
vitrectomy and scleral buckle (SB+PPV).  
Measuring central vision is a critical step in evaluating a patient’s ability to see 
and the overall ability of the eye to function. Use of the Snellen Chart is a standard tool in 
determining VA. The chart is comprised of eleven lines of letters or optotypes that 
progressively decrease in size as the number of letters per line increases. VA is best 
measured with each eye individually to prevent any compensation by the other eye if it 
happens to have better vision. Standard vision is considered to be 20/20 or 6/6 in the 
metric system. At twenty feet away or six meters away, a person with 20/20 vision, has 
the ability to clearly read optotypes. Factors that determine a person’s VA are broad, but 
common examples are eye shape (myopia or presbyopia), astigmatism, health of the 
vitreous humor, health of the optic nerve, or the functionality of the occipital lobe.  
 
Pneumatic Retinopexy 
Pneumatic retinopexy (PR) is the least invasive of the surgical options for RD. It 
is an outpatient procedure that relies on three main steps for repairing an RD. The first  
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step involves using cryopexy around the break to provide a seal and prevent further 
progression of the detachment. The second step is intraocular injection of an expandable 
gas.  
 
Figure 8: Pneumatic Retinopexy Treatment: The image on the left shows the 
beginning of a gas bubble being injected into an eye with a retinal detachment. The right 
shows an expanded gas bubble creating a seal and fully pressing against the retina. Figure 
taken from the Retina Group.  
 
The final and potentially the most important step is proper head positioning by the patient 
to achieve sealing of the retinal breaks, for about a week after treatment. PR has been 
most successful with uncomplicated RRD with a single and superior retinal break (Chan 
2008).  
Advantages of PR are reduced tissue trauma, fewer complications, no 
hospitalization, and a lower cost than SB or PPV (Hilton et al., 1987). The disadvantage 
of PR would the reliance of patients to adhere to the required head positioning protocol 
postoperatively. In cases where patients, with a single and superior break, PR could be a 
good first option of treatment. After PR, about 70-80% of patients will have a successful 
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reattachment. Factors that can affect the success include lens status of the patient. Phakic 
patients exhibited much higher success rate, 71-84%, than aphakic patients with 41-67%. 
This success rate is lower than the more invasive procedures. Patients who don’t achieve 
reattachment with PR can undergo surgery with SB or PPV.  
 
Pars Plana Vitrectomy 
 Pars Plana Vitrectomy is the most commonly used method for treating RD. 
Commonly, PPV is performed creating three incisions in the pars plana, one for allowing 
the use of a light source to illuminate the inside of the eye, the second for a 
 
Figure 9: A Pars Plana Vitrectomy: Figure 7a shows the gross set-up of a PPV with the 
three ports. The ports labeled “1” are either for the light source and the vitrector, while 
port 2 is used for the intraocular fluid infusion. 7b is an intraocular view showing the 
reattached retina with the white arrows demarcating the intraocular fluid. Figure taken 
from (Feltgen and Walter, 2014). 
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probe used to cut the vitreous (vitrector), and a third port used to maintain eye pressure 
via saline infusion. Entering the eye through the pars plana is safest point of entry since 
the pars plana has no known function in adults, and the risk of injuring the lens or the 
retina is reduced at this location.  
The goal of PPV is to remove the vitreous which subsequently can remove 
traction on the retina and help to view other retinal tears. In the case of primary RRD, an 
intraocular tamponade will be introduced as a substitute to the vitreous to press the retina 
against the RPE to seal tears and prevent the accumulation of subretinal fluid 
postoperatively. Typical reattachment rates of PPV for primary RRD are around 90%, for 
both phakic and aphakic eyes (Lumi et al., 2016). While having high reattachment rates, 
complications can occur. Vitrectomies have the disadvantage of having a very high 
chance of developing a cataract post-op, glaucoma, and bleeding or infection.  
 
Scleral Buckle 
 The scleral buckle is a technique that essentially reduces the distance between the 
detached retina and the underlying RPE by creating an indentation. In retrospective 
studies done by Heimann et al., SB showed lower redetachment rates and better VA 
changes than seen in PPV treatment, especially in phakic patients. There are three main 
techniques used to achieve this indentation. All three utilize silicone bands that are 
sutured to the sclera and span around the detached retina.  
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Figure 10: Circumferential Scleral Buckle: An intraoperative image of a silicone band 
place around the eye (black arrow). Sutures are also looped around the extraocular 
muscles to aid in positioning of the eye. Figure taken from (Lane et al., 2003). 
 
The first is an encircling circumferential band, the second is a limited 
circumferential buckle, and the third is the radial buckle. The type of SB to use is 
dependent on surgeon preference (Sabrosa 2014) and the location of the retinal tears. 
Usually an encircling band will be used when there is cause to believe there are tears or 
break that are unidentified. Conversely, a radial buckle would be used on a single retinal 
break (Sabrosa 2014).  
 
 
Tamponade 
An Important part in the repair of RD is the type of tamponade used. The purpose 
of the tamponade is to press the retina against the eye and prevent fluid from flowing 
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through the retinal break into the subretinal space by providing either temporary or 
permanent surface tension across the break (Regillo 1998). Commonly used tamponades 
are silicon oil (SO), sulfur hexafluoride (SF6) gas, and perfluoropropane (C3F8) gas 
(Kreissig 2000). Cockerham et al described the use of	SO as a vitreous substitute for 
complex RDs as early as 1970. The type of tamponade used often depends on the location 
of the breaks. All the tamponades, including SO, will have lower specific gravity than 
vitreous and they all tend to float, thus making it difficult to tamponade inferior retinal 
breaks (Cazabon 2011).  
 
 
 Chemical 
Formula  
100% Gas 
Expansivity  
100% Gas 
Max 
Expansion  
Tamponade 
Duration  
Interfacial 
Tension 
(mN/m) 
Air  n/a  n/a  n/a 5-7 Days  70 
Sulfur 
Hexafluoride 
SF6  2X  1-2 days  2 weeks  70 
Perfluoropentane C2F8  3X 1-3 days  4-5 weeks  70 
Perfluoropropane C3F8 4x  3-4 days  8 weeks  70  
 
Table 1: Properties of Gas Tamponades. This table compares the properties of the 
possible gas tamponades used post RD surgery. While all the gasses provide an equal 
interfacial tension, properties due to their respective compositions allow for different 
durations, expansion, and expansion rates.  
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Another consideration would be the required duration of the tamponade. SO is 
considered a permanent tamponade as it won’t dissipate on its own, thus requiring a 
follow up surgery for removal. On the other hand, gasses are temporary and will be 
absorbed from the vitreous cavity (Williamson 2013). The different gasses provide 
different properties, such as expansion at its purest and undiluted concentration, duration 
in the vitreous cavity, and duration to reach maximum expansion. Several studies have 
shown that certain tamponades provide greater benefits than others with specific patient 
sub-groups. Others, such as Abrams et al.,1997 long term follow up on the Silicone Study 
showed no significant visual or anatomical differences among the SO, SF6, or C3F8 
groups after six years. Ultimately, the type if tamponade used is up to the surgeon’s 
discretion based on a case-by-case factors.  
 
Specific Aims 
 The objective of this study was to explore the outcomes of surgical procedures 
(PR, Combined SB and PPV, PPV, and SB) for patients with a primary RRD. Our study 
is an exploratory investigation to determine the which type of surgery yields the most 
favorable outcomes based on collected preoperative information. We analyzed the 
prognosis of the patients by taking detailed pre-operative data and comparing their 
outcomes post-operatively.  
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METHODS  
 
 This nonrandomized, retrospective case series was conducted using data from a 
single retina surgeon at Beth Israel Deaconess Medical Center. Patient data was collected 
from September 1999 - October 2017. The main inclusion criteria were diagnosis with a 
primary (meaning it is a first RD experienced by the eye) RRD and subsequent treatment 
with scleral buckle, vitrectomy, pneumatic retinopexy, or a combination of scleral buckle 
and vitrectomy (SBV). Patients who have experienced a prior RD, trational RD, or RD 
due to trauma were excluded from this study. Preoperative and postoperative VA was 
compared using a logarithm of the minimum angle of resolution (logMAR) score. VA 
was converted from a Snellen chart into a logMAR score using the following chart:  
 
VA (Feet) LogMAR 
Hand Motion (HM) 5/2000 2.6000 
Count Fingers (CF) 5/200 1.6000 
20/400 1.3010 
20/200 1.0000 
20/150 .8751 
20/100 .6990 
20/80 .6021 
20/70 .5441 
20/60 .4771 
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20/50 .3979 
20/40 .3010 
20/30 .1761 
20/25 .0969 
20/20 0.000 
 
Table 2: Conversion between Snellen scale to LogMAR Score. Table was adapted 
from (Holladay, 1997). 
 
Prior to any surgery every patient underwent a complete fundus exam and OCT 
scan to ensure correct diagnosis of RRD. Patients were then informed of what a retinal 
detachment was, possible treatments, and surgical prognosis. If the patient agreed to 
surgery, they were informed of the risks involved with surgery. These risks included 
infection, new tears, and bleeding. If the decided surgery was vitrectomy, then they were 
additionally informed that likelihood of cataract formation in the operated eye was very 
likely. Upon explaining the diagnosis to the patient and having them sign the consent 
forms, surgery was scheduled.  
 
Subjects:  
Fifty-one patients underwent PR treatment (n=51), sixty patients were treated 
with a combination of SB+PPV (n=60), fifty-two were treated with PPV (n=52) alone, 
and fifty-four had SB (n=54) treatment. A successful outcome was a complete 
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reattachment of the retina in subsequent follow-up appointments based on comprehensive 
fundus exams and ocular coherence tomography (OCT) scan. 
 
Statistical Analyses 
  Statistical analysis was performed via a paired t-test and ANOVA comparing 
preoperative and post-operative data regarding changes in VA and a comparison in 
changes in VA with macula status. Statistical analysis was run on Graph Pad and a p-
value of <0.05 was considered to be significant for all tests of association.  
	19 
RESULTS 
 
 
 Our study showed significant success rates across all four potential surgeries. PR 
having a success rate of 48/60 (72%), SB+PPV with 53/60 (88%), PPV at 41/53 (77%), 
and SB showing 41/52 (79%). Starting visual acuity for PR was .67, Combined SBV 
patients started with 1.4, PPV patients had a 1.84 logMAR score, and SB patients had a 
starting visual of 1.82. Patients undergoing PR treatment had a lower occurrence of mac-
off RRD at 55%. While patients who underwent combined SBV, vitrectomy alone, and 
SB had higher rates of mac-off RRD at 67%, 60%, and 58% respectively.  
Tables 3-6 summarize the pre-operative characteristics and the follow-up postoperative 
outcomes of the four surgical groups.   
 
Table 3: Pneumatic Retinopexy Pre-Operative Data and Outcomes. 60 patients 
underwent PR intervention. The outcome of the surgeries were 48/60 patients achieving 
complete reattachment of the retina. Patients showed a modest increase in VA post-
surgery  
 
PR Pre-Op (n= 60) Results 
Age (years) 
 Mean 57.54 
Median 57 
Range 30-85 
Sex 
 Male 35(59%) 
Female 24(40%) 
Eye 
 OD 27 (44%) 
OS 33 (56%) 
Best Corrected Visual Acuity (LogMAR) 
 n=51 0.67 
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IOP 
 Mean 15.33 
Median 15 
Range 9--22 
Lens status 
 Phakic 31(71%) 
Pseudophakic 9(20%) 
Aphakic 4(9%) 
Macula Status n=54 
 Macula on 24 (45%) 
Macula off 30 (55%) 
Prior Surgery 
 None 37(63%) 
1--2 22(37%) 
    
  
PR Post-Op Results 
Primary Retinal Reattachment  48(72%) 
IOP 
 1-3months 16.9 
4-9months  13.7 
12+ 15.2 
Visual Acuity (LogMAR) 
 1-3months 0.42 
4-9months  0.37 
12+ 0.2 
 
 
Table 4: Combined SB+PPV Pre-Operative Data and Outcomes.  60 patients 
underwent combined SB and PPV treatment. The outcome of the surgeries were 53/60 
patients achieved reattachment of the retina after the initial surgery. Patients in this group 
experience the highest positive change in VA.  
 
PPV + SB Pre-Op (n=60) Results 
Age (years) 
 Mean 57.37 
Median 60 
	21 
Range 20-90 
Sex 
 Male 31(63%) 
Female 19(37%) 
Eye 
 OD 28(56%) 
OS 22(44%) 
Best corrected visual acuity (LogMAR) 
 n=57 1.4 
IOP 
 Mean 13.44 
Median 13 
Range 4--40 
Lens status 
 Phakic 34(57%) 
Pseudophakic 23(38%) 
Aphakic 3(5%) 
Macula Status n=49 
 Macula on 16(33%) 
Macula off 33(67%) 
Prior Surgery 
 None 37(64%) 
1--2 21(36%) 
  PPV + SB Post-Op Results 
Primary Retinal Reattachment  53(88%) 
Tamponade 
 SF6 19(37%) 
C3F8 11(22%) 
SO 9(18%) 
IOP 
 1-3months 15.83 
4-9months  15.13 
12+ 14.88 
Visual Acuity (LogMAR) 
 1-3months 0.88 
4-9months  0.94 
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12+ 0.61 
 
 
 
Table 5: PPV Pre-Operative Data and Outcomes. 52 patients underwent vitrectomy 
treatment. Outcomes from vitrectomy treatment was 41/53 patients achieving a full 
reattachment of the retina.   
 
 PPV Pre-Op (n=52) Results 
Age (years) 
 Mean 61.2 
Median 53 
Range 17-83 
Sex 
 Male 32(63%) 
Female 19(37%) 
Eye 
 OD 24(47%) 
OS 27(53%) 
Best corrected visual acuity (LogMAR) 
 n=36 1.84 
IOP 
 Mean 11.3 
Median 16 
Range 5--57 
Lens status 
 Phakic 32(63%) 
Pseudophakic 14(27%) 
Aphakic 5(10%) 
Macula Status n=47 
 Macula on 19(40%) 
Macula off 28(60%) 
Prior Surgery 
 None 26(68%) 
1--2 12(32%) 
  PPV Post-op Results 
Primary Retinal Reattachment  41(80%) 
	23 
Tamponade n=45 
 SF6 9(20%) 
C3F8 9(20%) 
SO 27(60%) 
IOP 
 1-3months 17.1 
4-9months  15.4 
12+ 14.6 
Visual Acuity (LogMAR) 
 1-3months 1.44 
4-9months  1.23 
12+ 1.18 
 
Table 6: SB Pre-Operative Data and Outcomes. 52 patients underwent scleral buckle 
treatment. Outcomes from SB treatment was 45/54 patients achieving a full reattachment 
of the retina. SB had a higher reattachment than vitrectomy    
 
 
 SB Pre-Op (n=54) Results 
Age (years) 
 Mean 54.9 
Median 54 
Range 28-83 
Sex 
 Male 35(66%) 
Female 18(34%) 
Eye 
 OD 28(53%) 
OS 25(47%) 
Best corrected visual acuity (LogMAR) 
 n=35 1.82 
IOP 
 Mean - 
Median - 
Range - 
Lens status 
 Phakic 45(83%) 
Pseudophakic 7(13%) 
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Aphakic 2(4%) 
Macula Status n=50 
 Macula on 21(42%) 
Macula off 29(58%) 
  
  
  
  SB Post-Op Results 
Primary Retinal Reattachment  45(83%) 
Tamponade 
 SF6 - 
C3F8 - 
SO - 
IOP 
 1-3months - 
4-9months  - 
12+ - 
Visual Acuity  
 1-3months 1.49 
4-9months  1.36 
12+ 1.15 
 
 
Significant improvement in visual acuity (VA) across all four possible surgical 
options was also noted using ANOVA testing of pre-operative and postoperative VA. We 
saw the most improvement in patients who underwent PPV and the least in the PR group. 
On average, the PPV group improved by a LogMAR score of 1.17, SB+PPV showed an 
improvement of .58, SB alone had a VA change of .32, and PR with .18. Males were 
more impacted by RD than females in all surgical groups. Average age seemed to be 
consistent across all groups and didn’t have and significant effect in determining surgery 
type or outcome.  
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A chi-squared test was conducted across all four groups comparing the successful 
primary reattachment rates verse the non-successful outcomes. The resulting statistical 
analysis showed a p-value of .0145 indicating significant outcome results.  
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DISCUSSION 
 
We know that the most effective and successful treatment for a RRD is surgery. 
When deciding which surgery to perform factors such as the location of the tear, size of 
the tear, and lens status of the patient are taken into consideration. Our study showed 
success rates of individuals who suffered from a primary RRD across four surgical 
options. Each surgical group had varying success rates. In our PR group we saw an initial 
success rate comparable to other published works at 72%. While PR in general has a 
lower success rate as a treatment for primary RRD it offers advantages in terms of being 
an outpatient procedure, lower cost, and in general less discomfort. The disadvantage of 
PR is that in order for the procedure to be most effective the break cannot happen 
inferiorly such as below the four o’clock hours.  
From our data, all patients who underwent PR, had a superior break in the retina. 
The success rate of PR depends highly on post-operative head positioning, and some 
studies have shown phakic eyes to have higher success rates. In our PR group about 71% 
of the patients were phakic which could be an explanation for the similar number in 
success rate. Our data showed the least improvement in VA with PR when compared 
other surgical options. Factors contributing to this may include careful patient selection 
pre-operatively, better initial VA than the other groups.  
The remaining three groups, had similar and comparable outcomes in terms of 
success rates, with combined PPV+SB having the highest success rate (88%) than the 
individual surgeries alone. While using the combined PPV+SB increases surgery time 
and consequently any risks that come with surgery, the higher initial success rate could 
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justify the increases in risk. Other studies have shown combined treatment to be 
remarkably successful for inferior retinal breaks, reporting 95% of patients showing a 
complete reattachment after follow-up (P. Alexander et al).  
 
Limitations 
Future studies using multiple physicians and larger groups would help to increase 
the sample size and provide stronger statistical data. Limitations of this study include a 
lack of consistent follow-up data and sample size. For this study we used success rates 
and VA change at the 1-year follow-up point. With a larger sample size for all groups 
using a 6-month, 1-year, and even a 2-year range would provide much stronger support 
for all statistical analysis. Controlling for severity of the initial detachment can be 
difficult to do, however, noting the duration of reported symptoms till the date of the 
surgery, surgery in the other eye, and lens status may provide a way to assess the severity 
of each case and help to control and provide insight into the amount of change in VA 
within each group.  
 
Closing Statements 
This study provided some ground work for potential future studies where lens 
status and change in VA can be compared across all four groups. Perhaps supplementing 
findings with anatomical data from OCT scans and B-scan ultrasonography to better 
represent the success rates. All of these surgical interventions have gone through 
tremendous improvements over the last few decades, which have resulted in improved 
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outcomes for patients with primary RRDs. Continued studies assessing outcomes based 
on specific pre-operative parameters to assess for prognostic indicators will continue to 
help surgeons implement the best possible technique for primary RRD management and 
patient outcome.  
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